The amygdalo-brainstem pathway: selective innervation of dopaminergic, noradrenergic and adrenergic cells in the rat.
The present study investigated the organization and distribution of amygdaloid axons within the various brainstem dopaminergic, noradrenergic and adrenergic cell groups. This was accomplished via Phaseolus vulgaris leucoagglutinin lectin (PHA-L) anterograde tracing technique combined with glucose-oxidase immunocytochemistry to catecholamine markers (i.e. tyrosine hydroxylase, dopamine beta-hydroxylase, and phenylethanolamine N-methyltransferase). Injections of PHA-L within the medial part of the central amygdaloid nucleus resulted in axonal labeling within most catecholamine containing cell groups within the brainstem. The most heavily innervated catecholaminergic groups were the A9 (lateral) cells of the substantia nigra, the A8 dopaminergic cells of the retrorubral field and the C2 adrenergic cells of nucleus of the solitary tract. Amygdaloid terminals frequently contacted cells within these regions. A moderate amount of amygdaloid terminals were located within the rostral A6 (locus coeruleus) and A2 (nucleus of the solitary tract) groups. Amygdaloid terminal contacts were apparent on the majority of the rostral A6 and A2 neurons. Light or no amygdaloid terminal labeling was observed within the other brainstem catecholaminergic cell groups. Thus, the amygdala mainly innervates the A8 and lateral A9 dopaminergic cells of midbrain, rostral locus coeruleus (A6) noradrenergic neurons and the adrenergic (C2) and noradrenergic (A2) cells within the nucleus of the solitary tract. Selective innervation of these brainstem catecholaminergic systems may be important for integration of amygdaloid-mediated defensive and stress-induced behaviors.